§1. Introduction
The classical Morse-Thom-Smale construction associates to a Morse function g : M → R on a closed manifold a chain complex C * (g) of free abelian groups, where the number of free generators of C p (g) equals the number of critical points of g of index p for each p. The homology of this complex is isomorphic to the homology of the manifold , and the boundary operator in this complex is defined in a geometric way, using the algebraic number of trajectories of a gradient of g, joining critical points of g (see [5] , [9] , [13] , [14] , [15] ).
In the early 80s S.P.Novikov generalized this construction to the case of maps f : M → S 1 ( see [6] ). Here M is a closed connected manifold , f : M → S 1 is a Morse map, non-homotopic to zero. The corresponding analog of Morse complex is a free chain complex C * (f ) over the ring Z((t)) of the formal power series with integer coefficients and finite negative part (that is Z((t)) = { a n t n | a n ∈ Z and ∃N : a n = 0 for n < N}). The number of free generators of C p (f ) equals the number of critical points of f of index p, and the homology of C * (f ) equals to the completed homology of the corresponding cyclic covering of M .
The boundary operator in this complex depends on the choice of a Riemannian metric on M or of a gradient-like vector field v for f . We prefer in our work the language of gradient-like vector fields (see §2 for precise definitions). To explicit the boundary operators, letM P − → M be the connected infinite cyclic covering for which f • P is homotopic to zero. Choose a lifting F :M → R of f • P and let t be the generator of the structure group (≈ Z) of P such that for every x ∈M we have F (xt) < F (x). For every critical point x of f choose a lifitingx of x toM . Choose orientations of stable manifolds of critical points. Then for every critical points x, y of f with indx = indy + 1, and every k ∈ Z the incidence coefficient n k (x, y; v) is defined as the algebraic number of (−v)-trajectories joininḡ x toȳt k , each trajectory being counted with the sign, arising from the choice of orientations. (Two trajectories which differ by a choice of parameter, are identified; v is supposed to satisfy the transversality assumption.) Set n(x, y; v) = k∈Z n k (x, y; v)t k ∈ Z((t)). Now the boundary operator
, where x is a critical point of f of index m, and the sum ranges over critical points of f of index m − 1.
Since the beginning S. P. Novikov conjectured that the power series n(x, y; v) had some nice analytic properties. In particular he conjectured that (E)Generically the coefficients n k (x, y; v) grow at most exponentially with k.
This conjecture is stated in [7] for the case of analytic Morse maps f . The present paper announces that generically the coefficients n(x, y; v) are rational functions in t, which implies the exponential estimate (see §2 for precise statement). We confirm the exponential estimate for N k (x, y; v) as well; see §4 for the precise statement as well as for the statement of the corresponding result for Morse forms.
Using the universal covering M → M instead of the cyclic covering above, one obtains a version of Novikov complex defined over corresponding completion of the group ring Zπ 1 M . We announce in §3 that the corresponding incidence coefficients belong to the (non commutative) localization in the sense of P. M. Cohn of the ring Zπ 1 M .
Instead of Morse maps M → S
1 one can consider Morse 1-forms (recall that Morse form is a closed 1-form, which is locally a differential of a Morse function). To each Morse form ω one associates the homomorphism of integration H(ω) :
corresponding to the kernel of the composition
The corresponding incidence coefficients belong to a suitable completion of the Laurent polynomial ring
We announce that generically they belong to the corresponding localization of Z[Z k ] (see Theorem 3 of the present paper, which states a bit stronger assertion, concerning the maximal free abelian coverings).
The full proof of Theorem 1 is contained in [11] . The full proofs of the results of §3,4 are contained in [12] . §2.
Incidence coefficients with values in Z((t))
We need some definitions. Let f : M → R 1 be a Morse function on a manifold M , dim M = n. The set of critical points of f will be denoted by S(f ). Let v be a vector field on M (we assume that all objects are of class C ∞ ). We say that v is an f -gradient if for every non-critical point x of f we have df (v)(x) > 0 and for every critical point p of f there is a chart Φ : W → V , where W is an open neighborhood of p, and V is an open neighborhood of 0 in R n , such that Φ(p) = 0 and
(here k is the index of the critical point p). The set of all f -gradients will be denoted by G(f ), and the set of all f -gradients satisfying the transversality assumption will be denoted by Gt(f ). We assume similar terminology for maps f : M → S 1 . 
Remarks.
1)The exponential estimate in (E) follow immediately, since the the Taylor series of every rational function of the form To state the results we recall some algebraic and Morse-theoretic definitions.
Let G be a group and ξ : G → R be a group homomorphism . We denote by (ZG) the abelian group of all formal linear combinations 
where x ∈ S p (ω). One can prove that ∂ p • ∂ p+1 = 0; the resulting complex is called Novikov complex .) 
Theorem 2. In Gt(f ) there is a subset Gt 1 (f ) with the following properties:
neighborhood of S(f ). Then for every
w ∈ Gt 1 (f ) such that w = v in U and w is sufficiently close to v in C 0 topology we have: n( x, y; v) = n( x, y; w) for every x, y ∈ S(f ) with indx = indy + 1.
Morse forms within arbitrary cohomology classes
Let ω be a Morse form on a closed connected manifold M and let φ : M → M be any connected regular covering with structure group G such that φ * ([ω]) = 0. Then the homomorphism {ω} : π 1 M → R factors as
For every x ∈ S(ω) choose a lifting x of x to M and an orientation of the stable manifold of x. Then for every x, y ∈ S(ω) with indx = indy+1 the incidence coefficient n(x, y; v) ∈ ZG − ω is defined (similarly to n( x, y; v)).
In particular it is the case for the maximal free abelian covering M 
Exponential growth estimates
Let G be a group. For an element a = n g g ∈ ZG we denote by a the sum |n g |. The set of all good f -gradients will be denoted by Gd(f ). For p, q ∈ S(F ) with indp = indq + 1 and for v ∈ Gd(f ) the set of (−v)-trajectories joining p to q is finite. For x, y ∈ S(f ) with indx = indy + 1 and k ∈ Z denote by N k (x, y; v) the number of (−v)-trajectories joiningx toȳt k (recall that x,ȳ stand for the chosen liftings of x, y toM ). 
Morse forms within arbitrary cohomology classes
We assume here the terminology of §3. Further, for a Morse form ω on M we denote by Gd(ω) the set of all the good ω-gradients . (The definition of a good ω-gradient is similar to that of good f -gradient from the above.)
For any v ∈ Gd(ω), any x, y ∈ S(ω) with indx = indy + 1 and any g ∈ π 1 M the set of (−v)-trajectories joining x to yg is finite and we denote its cardinality by N ( x, y, g; v) . 
